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BASIC -ABSTRACT: 

The growth comprises remote plasma treating a baseplate surface maintained in a vacuum, 
and forming an. epitaxial layer over the . pretreated surface by irradiation of mol. beam 
under maintained vacuum. 

The appts. comprises a reaction chamber 5 for the treatment having a first vacuum pump 
9b, a remote plasma generator 3, a gas feed system 1 for the plasma formation, a growth 
chamber 8 for the epitaxial growth having a second vacuum pump 9c, and a transfer 
chamber 7 for transporting the baseplate from the reaction chamber to the growth 
chamber while maintaining the vacuum state. 

ADVANTAGE - The baseplate surface is cleaned at a lower temp, by the treatment, without 
damage. The epitaxial growth effected under the continuing vacuum suppresses the 
density of the interfacial level. The gas for plasma formation may be H2 , N2 , AsH3 or 
F2, w.r.t. the purposes, and e.g. H2 removes oxygen or other contaminants, or AsH3 
facilitates As retaining cleaning. 
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ABSTRACT : 

PURPOSE: To provide the title method and unit capable of giving epitaxial JfYer of 
lower interracial level density by effectively cleaning the surface of a substrate at 
lower temperatures . 


CONSTITUTION • The surface of a substrate 20 held under a vacuum in a reaction chamber 5 
S Seated with a remote plasma from a plasma generator 3 followed by moving the 
substrate 20 into a growing chamber 8 while maintaining the vacuum state, where an 
epitaxial layer is formed by the title method. 
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(54) MOLECULAR BEAM EPITAXIAL GROWING 
METHOD AND UNIT THEREFOR 

(57) Abstract: 

PURPOSE: To provide the title method and unit capable 
of giving epitaxial layer of lower interfacial level 
density by effectively cleaning the surface of a 
substrate at lower temperatures. 

CONSTITUTION: The surface of a substrate 20 held 
under a vacuum in a reaction chamber 5 is treated with a 
remote plasma from a plasma generator 3 followed by 
moving the substrate 20 into a growing chamber 8 while 
maintaining the vacuum state, where an epitaxial layer 
is formed by the title method. 
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[0005] 

[Problem to be Solved by the Invention] Conventionally, 
in a common thermal processing, a substrate surface might be 
damaged by a high temperature .. In order to sufficiently clean 
the surface, if a temperature of the thermal processing 
becomes excessively high, the surface is damaged and the 
surface can not be stabilized. On the other hand, if the 
thermal processing is carried out in such a manner that the 
surface is not damaged, the surface is not cleaned 
sufficiently in some cases. 

[0008] It is an object of the present invention to solve 

the above problem, and to provide a molecular beam epitaxial 
method and an apparatus therefor capable of effectively 
cleaning a substrate surface at a lower temperature as 
compared with the prior art . 

[0012] 

[Effect] According to this invention, active plasma and 
radicals reach a substrate surface in a remote plasma 
processing, and contaminants such as absorbed molecules are 


removed, and atoms supplied during the processing at the same 
time terminate and deactivate surface dangling bonds. As a 
result, a stabilized substrate surface can be obtained. If 
H 2 is used in t?he remote plasma processing, oxygen and the 
like on the substrate surface can be removed by a reduction 
reaction, and if AsH 3 is used, As-based compound semiconductor 
substrate such as GaAs can be cleaned while preventing As from 
being removed. 

[0013] Since such a remote plasma processing is used, 

a substrate surface can be processed at a lower temperature 
as compared with the prior art. Therefore, it is possible 
to reduce damage of the substrate due to heat. 
[0014] In the remote plasma processing, unlike a direct 

plasma processing, plasma is generated at a location different 
from and separated from a location of the substrate, and the 
plasma is guided to the substrate surface. In the remote 
plasma processing, the damage of the substrate by the plasma 
can be reduced, and the processing can also be applied for 
cleaning of a wafer having a large area. 

[0019] The plasma CVD chamber 5 is provided with a 

susceptor 4 for placing the substrate thereon. The susceptor 
4 is provided with a motor (not shown) for rotating the 
substrate. A superhigh vacuum pump 9b is attached to the 


plasma CVD chamber 5 . 

On the other hand, high frequency induced plasma 
generating apparatus 3 is connected to the plasma CVD chamber 
5. A row gas supply system 1 having gas bomb la, a valve lb 
and a mass flow controller lc is mounted to the high frequency 
induced plasma generating apparatus 3. 

[0022] In the apparatus having the above structure, 

first, a substrate 20 is mounted on the susceptor 4 of the 
plasma CVD chamber 5, and the chamber is evacuated using the 
superhigh vacuum pump 9b. At that time, a gate valve 6a is 
closed, and a preparation chamber 7 and the plasma CVD chamber 
5 are completely isolated from each other. Thereafter, raw 
gas is supplied to the high frequency induced plasma 
generating apparatus 3 from the raw gas supply system 1. High 
frequency voltage is applied in the apparatus 3, and plasma 
and radicals are generated in the raw gas. The raw gas 
including the plasma and the radicals is introduced into the 
plasma CVD chamber 5 and the gas reaches a surface of the 
substrate 20. The substrate 20 is exposed to the gas while 
being rotated and is subjected to the remote plasma 
processing . 

[0025] Although H 2 is used as the raw gas for forming the 
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plasma in the above embodiment, N 2 , AsH 3 , F 2 and the like can 
also be used* 

[Description of the Symbols] 
1 row gas supply system 

3 high frequency induced plasma generating apparatus 

4 susceptor 

5 plasma CVD chamber 
6a, 6b gate valve 

7 preparation chamber 

8 growth chamber 

9a , 9b , 9c superhigh vacuum pump 
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